
91. Berman et ai, ItObscrvationJ ofMoulC Fetuses After lmdiation with 2.45 GHz Microwaves,"
Health Physics, 35, pp. 791-801. 1978
91. Estimate ofSARs ofOIClr et 11. 1978 &om Durney footnote S1 above. end is given in It.
Hitchcock and M.Pattcnon Radio-Frequency and ELF FJectromagMtic Energies: A Handbook
For Health Prore.ionala, VUl Noltraacllleinhold, 1995, lee Table 3-4
,... K. OSCll' et al, "Microwaw Alteration ofthe Blood-Brain-Barrier System ofRats, It Brain
Research, 126. pp. 281-293,1977
95. V.S. Belokrinitskiy, "Destructive BDd Reparative Processes in Hippaunpus with Long Term
Exposure to Nonionizing Radiation.It in U.S.S.1l Report, 1IBft"ects ofNonionizing
BlClCtfOmIIpletic Rldiation. No.7, JPRS 8186S, pp. IS-20
Wi. Federal Resister Vol. SI. No. 146, July 30, 1986, EPA Federal Radiation Protedion
Guidance: Proposed Alternatives for Controlling Public ExpoIUR to RF Radiation: Notice of
Proposed 1lecommenda.tions:pp. 27J17-27339
97. W.IlAcley et 11, "Brain Tumor Incidence In Rats Chronically Exposed To Digital Cellular
Telephone PitJds In An Initiation-Promotion Model,II AbstramI ofthe lune 9-18, 1996 18th
Annual MeetiDs ofthe Bioelcetromapetics Sodety, pubHshed by the Biodecttomagnetics
Soceity. Frederick MD, pg. 21.
'1. M.l. Gage. "Microwave Imdiation and Ambient Temperature Interact to A1ter Rat Behavior
FoDowing Ovemight Exposure." Journal ofMicrowavc Power, Vol. 14(4), 1979
". M.I. Gage IUId W.MarIc Guyer, "Interaction ofambient temperature and microwave power
density on scheduled-eontroUed behavior in the rat," Radio Science, Vol 17 (58), pp. 179-184,
1982
108. See NCRP footnote 68, Section 17.3, 17.4
101. InItitute ofElectrical and Electronic Enaineen IEHE Standard fur Safety Levels with
Ilespect to Human Expoaure to Radio Frequency Electrollll8JlClic Fac1ds, 3 kHz to 300 GHz.
1991, New York, NY.
102. Footnote 101, Section 6.S
103. 47 CPR. §2.I093(dXI) and (2)
10... Imernational 'Radlon Protection Association: Guidelines on limits ofexpOlUfC to
I'Idiohquency electromagnetic fields in the frequency range fi'om 100 MHz to 300 GHz. Health
Physics. 54:11-123.
105. "Motorola Keeps a Low Profile On Adf:y Animal Study Showing Tumor~Inhibitng Effect of
Cellular Phone Radiation," Microwave News 1uly/Aupst 1996, PI. 11.
106. W.Grundler et aI., "Resonant Growth Rate Response ofVeut Cells Irradiated By Weak
Microwaves," Physics Lettera, Vol. 62A. No.6, September 19, 1977, pp. 463-466.
107. lY.Belyaev, "Resonance Effect ofMicrowaves on the Genome Conformal State orE. coli
CeIls,. Zeitschrift Naturfoncbung (in English), Section C, J. Bioscience 47:621-627.( referenced
in: Bioelectromapetics 17:166(1996} ).
101. S. Webb and A Booth- "Absorption ofMicrowaves by Microorganisms," Nature, Vol. 222,
June 21, 1969, P8. 1199-1200.
109 A Sanders, "The difFerential eft'ect of200, 591, and 2450 MHz radiation on rat brain energy
metaboUsm," Bioclcctromagnetica 5:419-433
110. Environmental Health Critc:ria 137: Electromagnetic Fields (300 Hz to 300 GHz), published
under Joint Sponsorship of tile United Nations Enviromnental ProJl'llDllM'. the Int.-national
Radiation Protection Association, and tho World Health Orpnization, 1993, Ocnava
111. Chou, C.K. et al. "Long Term Low-Level Microwave Im.diation ofRats, II

Bioclectromagnetics 13: 469-496 (1992)

-23~

9SE8llL9Sl 19:5S 9661/8S/9t



112. ".Revising ANSI P:f!MW Limits: Debate Often Contentious." Microwave News,
Scptcmbcr/October 1989
113. O.P. Gandhi et~ "Absorption ofMilliJnder Waves by Human Beings and its Biological
Implications." IEEE TranaactiOl18 on Microwave Theory and Techniques MTr-34(2). pp.228-23S
114. J....Mel\o D. et at.,·A Comparative Study ofHuman s.n.o,y Threehold.: 2450 MHz
Microwav. VI Far-Inhred Radiation." Bioelectromapetics, 3(1). pp.117-12S, 1982.
liS. AmeriCIII National Standarda InBtitutc Standard ANSI Z136.1-1993, Section 8.0, prmous
version is ANSI ZI36.1-1986
116. W.R. Deichman,"Acute EfFects ofMicrowave Radiation OIl Experimental Animals (24,000
MHz). Journal of'Occupational Medicine. 1.pp.369-381, 1959
117 W.R. Deichman, "Effect ofMierowaveRadiation on the Hemopoietic System ofthe Rat,"
Toxicolosy and Applied Pharmacology,6(l),pp.71 M 77
l1L Footnote 101 pg. 21.
119 Guy et al. "Average SAll and SAllDistributioDl in Man &posed to 450-MHz
Radiohquency Radiation," IBEB Transactions on Microwave Theory and Techniques. 32(8), pp.
752-763, 1984 (IEEE 1991 referenc:eB37]
120. P.W. Barber, tlElcmomagnetic power deposition in prolate spheroid models orman and
animals," IEEB Transactiona on Biomedical Engineering, (24) pp.S13-S21. 1977
121.I,Ya.BeIyaev, "Some biophysicallllp8CtS oCthe genetic efFect oClow-intensity millimeter
waves,· Biochemistry and Bioe.ncrgetics, 27:11-18, 1992
122. J.D. Dwnanskij and M.O.Sandala, "The Biologic AcUon and Hygienie Sipificance of
Electromagnetic Fields or Superhish and Ultrahigh Frequencies in Densely Populated An:u, in
Biologic Effects and Health Hazards ofMicrowave Radiation. Proceedings ofan International
Symposium. Polish Medical Publishers. Warsaw 1974.
U3. P.Kondra et aI., "Growth and Reproduction ofChidccns Subjected to Microwave
Radiation," Canadian Journal ofAnimal Science. Vo1.S0, No.3. December 1970. paaes 639-644.
124. S. Tofani et aI. "Bffects ofContinuous Low Level Bx.posure to Radiohquency lladiation
on Intrauterine Development in Rats," Health Physics, S1:pp. 489-499, 1986
125. "Bisher LcuIcemia Rates Among Those Living Near Australian TV Towers.· Microwave
News, NovemberlDecembcr 1995.
126. H. ChiBg et aI. ItHealth EfFects ofenvironmental electromagnetic fields." Journal of
Bioe1etricity, 8: 127-131.
127. M.A. Navakatikian and L.A. Tomashevskaya, "Phasic Behavioral and Endrocrine Effects of
b~Carpenter ands. AyrapCiyan, pubJ1iheCi'bY AQdcmic Press, New York. 1994, Vol. I, pp.333
342
121. Salford, L, (1993) "Bxperimental Studies ofbnin tumor development duriDg exposure to
continuous and puJaed 915 MHz radio frequency radiation," in Biodlemistry and Bioenergetics,
30: pg. 313-318]
1:19. see pg. 22 oftutorial in footnote 75.
t30. C. Byua, IIAlterations in Ornithine Decarboxylue Acdvlty: A Cellular Response to Low
Energy Electromagnetie Field Exposure." SUIJJDWY and Results oCthe Apri126-27, 1993
Radioftequency Radiation Conference, Vo12. Papers. ##402-R-95-o11. March 1995
131. Lai, H, et al "Microwave Imdiation Affects Radial-Ann Maze Performance in the Rat...
Bioeleetromapetics: lS:~-l04 (1994)
132 Lai, H. et aI. "Acute Low-Intensity Microwave Exposure Increases DNA Single-Strand
h f1._ ' ..... ft • ..,....... • _a. _ . .. .. ..

-24-

8l 39'c1d 99E8llL99l lS:99 9661/89/91



133. J.D'Andrea et aI, "Intmnittart Exposure otltals to 2450 MHz Microwaves at 2.5 mW/cm2:
Behavioral and Physiological Effects, Bioe1ectromapetics 7:315-328
134.. Letter ofE.Ramona TTavato. EPA DIrector ofthe OfBce oflUdiation and Indoor Air to
H.Patrick W0llle March I, 1995
135. State ofwubington bitt ESHB 2828, .peeI into law March 30. 1996
136. P.L.McGeer et 11, -.tlcroJlia in Deacncntive Neurological DiHUe,lt Glia, 7:84-92(1993)
137. D.Piani et aI., ~bap-induced ~toxicity ofN-methyJ-D-upartate receptor positive
na.arons iDvolves excitatory amino acids rather than reactive oxypn iJltermediates and eytokincs. II

Europem Journal oflmmuDology, 1992. Vol22:2429-2436
131 K.Boje et al. llMicroglial_produafd,nitric oxide and reactive nitroaen oxides mediate
neuronal ceO doatb," Brain Relflll'Ch, SB7:(I992) 250-256
139. O.P.Gandhi, ·SAR and I:nduced Current Distribution in AnItomica11y Based Models ofa
Human tor P1aIJe.Wave ExpoIU11lS at Frequencies 20-915 MHz,. published under Department of
the Army, contract DAMD17-90-M-SA49, U.S. Army Medical Rcscarch and Materiel Command.
Port Detrick. Frederick, MIl 21702-S012.
140. Bmailletter ofOct 4, 1996 fi'om Norbert HaDkiD ofthe U.S. EIlvironmental Protection
AaellCY to David Fichtelabers (stating ol1cialletter to follow]
141 IRPA 1988 Guidelines on limits ofcx.posure to radiotiequeacy electromagnetic field. in the
&equency range ftom 100 kHzto 300 0Hz, Health Physica 54:115-123.
142 Interactive Systems. IDe. bu a dat:lbue ofCommission lic:enlCeS and software to edract
data on line, and may consider increuins caplbility to provide for cxpolUl'C estimates 1777
North Kent Street, Second Floor, Arlington. VA 22209. (703) 247-1234.
143. M.A. Navakatikian d.~ "Phasic Behavioral and Bndocrinc Effects ofMicrowaves of
NonthermallDtcnsity. It in Biological EfFects ofEectric and Magnetic Fields, ed. D. Carpenter et
al, Vol. 1. Academic Press, New York. 1994, pg. 333-342.
1". C. Byus, ItAterations in Oraithine Decarboxlue Activity: ACellular R.esponse To Low
BnerS)' Electromagnetic Yield Exposure, II in Summary and llesuIts ofthe April 26-27, 1993
Radiottequcncy Radiation Confcrcnce, Vol. 2. Papers, pg.111-119.

POBox 7577
Olympia, WA 98S07-7571
Tel: (206) 722-8306

~~uoderpeooltyotJlOliUIYtbatdu:~8.

DM~ c;--
Submitting one original and fourteen copies to the Secretary, Federal Communications
Commission, 1919 M Street. N.W., Room 222. Wuhington D.C., 20554
Plus copies to Petitioner

-25-

6Z: 39tfd
99E8Z:Z:L99Z: z:g:99 9661/89/91



10/08"96 TUE 15:28 FA! 202 233 9652 IlJ 002

UNITED STAteS ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

~8.

David Fichtenberg
P.O. Box 7577
Olympia, WA 98507..7577

Dear Mr. Fichtenbere:

\

Think you for your E-mai! !. tter ofOctober 2, 1996, that ub tor dlri&ation ofa
statement in the letter (July 25, 1996)from SnvironmemaJ Prot8ction Apacy (EPA.) ..
AdmiDiItrator Carol M. BroWna' to·Feder.. Communications Commission (FCC) Chairman Reed
E. Hundt. You request explanation ofthe Itltemt!lt, "this new approach is consiatem! with our
comments made in 1993 &n.d acldmsu our~s about adequ"ate protection ofpublic health,"
with questions that pel1lin to acute thermal exposures, long-tc:nn (chronic) nontheJmal exposures,
and specific absorption rate (SAR). "

~ """ ••~w ..r.G c ~'-- ... _PIJl CNu:n ro aeveaop.... uew 15'I1CICWI.. '1 "e J:£l"A. Cbsoullion orch.
oripw FCC Notice ofProposed R.ulemlldQl. "GuideUnu for.Bvaluatioa the Environmental
Effects ofRadio frequency (Jlf) lladiation, ET Docket No. 93-62," r-med in recc:ommendations
to the FCC (November 9, 1993). One otlhoM recommendations was that the FCC adopt the
e.pG"sure criteria recomnamded by the National Council on Radiation Protection an:!
Measuremenu (NCRP) in NCRP Report No. 86, "Biological Effects and Exposure Criteria fur
Radio ft'equeucy Eleetromagnetic Fields," instead ofthe 1992 ANSIIIEEE standard that was
originally proposed.

The FCC concluded its m1e-lt1aldna activity in Ausust 1996, and adopteclltJ~ radiation
expOlUfe limits that arc generally buld on tbe NCRP guide1ine$ as was recommended by BPA.
~~"'~&.!~lg'JJMJ~,",·t1'~~~tttb'lns
Qf specific absorption rate, and tbat the SAIl limit ill ., wana per kilogram (W1kg).

EPA was very specifiC: in our 1993 commcuts reprdina the IUfBciency ofavailable
iDformation (OD the health effects olRF radiation) to provide a baIi$ tor dewlopi. expolUre
standards. In the cantex! oftbose comment.. the FCC's resultiJls rule that pnenIly foUowed the
NCRP guideliDel, aDd the fCC's p;plicit statement that tho limits adopted are baaed Oft the SAR
limit of 4 Wika. EPA believes that our concems about ~at.protection ofpublic, health w ...
Iddretaed by the FCC. The FCC dOeI not c;1aim that their new CJCPOsu~pjdclines provide
protection for effccta to whic;h the 4Wlkg SAR basis does not apply.
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A key condUJion ofBrA's Radio frcqueacy Radiation Conftleacc. April 1CXt) (ICe
"Sl1IDIUIy and RaauIt, oftile April 26-27, 1993. Radio hquenG)' l\adiatioa COn&ruac:c." VoJ.l:
Analysis olPIDd DiIlCUllions, EPA 1lepon 402·R~9S.009. M.'d1199S) is that "There il
suflicieDt inConnaUoD o.n tbennal 8XpOIUI'eIc:ft8c;t. on which to baa I standard. However.
pardciPIIUS paCI'I1Jy '* that more iDformation needs to be abc.med on 1IOIItbItma. eftictI.~
Thi. il reflected in BP~'I No"llJ\ba' 1993 COdU1lema to 1be FCC. theN include tIM, tbUowma:

"While ItUdiei continue to be published dllCribiag biolosical rupon_ 10 noptbermal
ELF-modulated RF radiatioD, the effects inforrnatiou is not yet sufticient to be used as a basis for
expolUre criteria to protect the public against advenc human health~. "

"It il clear that the adverse cft"1ICt threshold of4 WIq is baed on acute GpOSUteS

(mcuured in lllinutes or a few hours) that elevate temporature in laboratory anbnaIs bJc:IudiD&
nonhuman primates, and not oilloag..term. Iow-Icvol (DOa-tbermI1) apollUR. Only a law c;htonit
eJ'POIUre studies of lIboratory IdimaIs and cpidemiolopalllUdia ofhuman populations have
been reported. The majority oftbele relatively few slUdies indicate no sipificu.t J.ath eft'ectI
are usociated with chronK; Iovr-Ievol exposure to R.F radiation. nil conclusion is tempered by
the results ofa small number ofRports sugeatias potcntiUly aclvene hcalth effects (ClIIKiOt) may
«dst (...). .

. "The thesis that tbe 1m ANSIIIBEE recommendations are protective ofalllMd1lDilms
.oC imeradiOD is unwarranted because the adverse etfecta level ia tile 1992 ANSl/IaBS standard is
bued on a thermal cd1'ect."

"Wlile there ia pneral, aItbougb DOt unanimouI, agrcomalt that tbcl data b_ 01110""
level, lona-tenn i$ insuft1eient to provide a buis for stIndard. developmaIt. some contemporary
suidcliD.es state explioitIy that their advme dfcct level is baed on an locreae in body
tanpa-amrt~"NRP8 1993). Furtt.ennote they do not claim that the exposure limits protect
llpinst both thll'lD&1 and noatbermal effects."

With this ht(:kground established, I will proc8Id to provide my responsea to your otbcr
queltions. .

IlJ003

Q.

A.

Is it correct to cooc:lude tbat the "ldequate proteCtion ofpublic beahbll noted above, refers
to "protlCtiq against thermally related dfOCll ift humans?"

Aa 1have preyiOUlly noted, while there is sufficient informatioD on tblnraal
expolUreleftCcu on wbiGh to baM altlNiard. the data bite on low-level.. loDl-t~
apolW'e is inIuf&l_ to provide a basis for standards to protea the pub1i~ ....nst
U\IetIC huIIIan hoalth effects thlt may result ftom long-term. nontbennallaq)OlUreI. Botb
me NeaP and ANSVIEEE standards arc thetmllly baRd. and do DOt &fW toc~
nontbermal exposure situations. The Itatc~ rcferriD8 to "adequate protection'- pertains
to thormaUy related elt'ec:t,.
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Q. II it still correct tbat advene etftct level of4 WIkS it hued on acute CXJJOIU.... that
elevate tanperat\lTe in labotatolJ animals illductiDg ftOIIlmman prilDues, InII not 01'l1'J11I
term. Iow-lC\tel (non-thermal) eJtposurc.

A. Yes

Q. Is it correc;t that the "adequate pro~ec1ioa" EPA refers to in ita JlJ1y 2S. l~'6letter
pertains to protection pro~ed for tbe efFects. which ocamed due ~tc aposurcs. and
bOt noccssarily to effects reported to occur below the .WIkg threIbOld Icvl~.

A We ve refening to. expOlUfeS t&at are acute. dIennaI exposures, not IIOft-tWmal, chronic
exposures. Tb" SAR limit to which the whol.bocIy cxpoIW'e limits for n. pubUe are
related i, 0.08 WIkI due ~o the u.e of I faetor orSO uncertainty tGtor applied to the 4
W/kgbuis.

Q. Is it correct tbat "aclequate protection" ofpublic health: pertains to thermiDy relmd health
eftiK:ts. and not necessarily to the nontbermal d1'ects noted in the 1991 EPA letter?

A. Yes

Q. In vieW of 1993 comments, does adequllc protection pertain to miaowave hcIria&?

A. In that tbe 'microwave hearing c«eet' bas not been established IS a bealth .trc:ct, our
statement with regard to "adequate protectionll would DOt pauin to microwave
hean"8-

I hope that this information has been helpful and responsive to your inquiry. Please
contaea tile if I can be offUnher assistance.

~~,~~
~N.1!lPlkin (6604J)
IndoOt EMliromMlltlDi~

. Office ofRadiltion ad Indoor Air
Environmentll PnmIdion AgcnC)
Washington, p.C. 20460
Tel: (202) 233-9235
P~~(202)233-96S0
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C." phone Tra..",.... ~n School Ittee •Policy .....nt

From 1982 it hu been poealb1e for Board. of T~ to .".,. Into
,o....menb with TelecOm fOr the eltablllhment of cell phone tra..mitte,.. on
achooll lites. The decision to install 8 transmitter on a achool site was left
entirely at the boards d).credon.

In o.c.mber 1* conceme weAl expressed by some member. of the
general public end some boards of tNatees .nd ~re"ts ebout the ..tely of
cell phone 'ran..-nitta,.. an aehool ,!tN.

The National R.diation Labofltory expretsed the view that:

• Celt phone transmitters opel1lte well within the New Z..lanc:l standard
8609 for UHF and microwMHl electromagnetic radiation level•.

• With few exception•• nearby residenta of ceU phone b_ltatton, Ire
8XpoIfJ(f to levela lese than 1" of the general pubRc _POIIUnI limit set
out in the New Zelland Standard 8508.

• There i8 no conclUlive evldenC8 that short or 'oner harm .xpoau.... at
ttl... low levels are harmful.

However of P8ramount importance to thl Ministry Is the provision of an
environment where boards of Iruateee, parenti, tMChers and pupil$ and.other
occupantt of the school site C8n feel comfortable. For tht. ...ason the M."lttry
has decided cellphone trIInsmitters wilt not be aited on Crown owned ,chool
sites in the future.
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Ii;~~~~/c ·,NEWS-., .-R~LEASE
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ePUC:~a WMCRraL JtICARD%HG U/IIIP PROK c:zr.Lv:tU '1'OWIU...- ..... ~

. 'rha california P\1l)11c 'Utilit1.. e".a.t••lon" (ePUC) : tOday
ol."c:lar.~ Qallular u1:11i'ti•• ·~o 1clantity and~... public
c:oncuna ..bout potential healt:h probl_ fraa el.ct1:'OJI&pe1:ic·
field (1M!') And radio-t2='equ.ftcy CD) expoRZ'a 1ft .1t:1nv UJd

wilcU.ftfJ ftO" c::.llu.la~ tower.. It urve4 cellular coapanJ.e. to 3
!i=te facilitie. awax traa. ach0sl- and bpspital., an4·~o.r••1:rict.
ace••• ~o ait•• with warn1nq signs aDd ~iers.

-rha .:C01IIIi••ion'8 jur1sdiction 1. li1aita4 1:0 C?8l1ular tower:
and r.li~.d fao11itias - it do•• nat ~lat. cellUlar phone.~

Tb. tec!er~l ro04 utd Druq. Ac:Ja1:liat.ratlon regulates JlF ..i ••ion"
fro. consumer/1nduaer1al clevie.. and 1. looJc1nq into 1lF _1•• ;1 ot,r'
from hand-beld cellular phOD.~.

DUa ~~ ,uhlia concern and scientific uncartalnty ~.9.~d1n9

the po~.n~iai health ett.ct. of EMFaxp08Qr., tbe c~.iQn
axail'le4' what _taps lIhould be taken t,o .1~1CJ.t. the h..lt:b
atfects·, .i:f. any., of ."RP and !MFa tro. the 1,000 callular
facilities in Califon!a. 11: founcl no scien1:1tic link "eween
EMF. and adverse h.alth etfec:t_ an haana tl"OJI callulu .
facilit.i•••

A .teering- comaitt•• coapoaad of em. 'r~esenQtive _= fl (Jr
. . .

the CPOC colUlisaion AdVisory aDd Coapl1anc:. Dlvisloa, CPUC

Division ot ltatepayar AdYac:atas, "ace D.~-~ of Raalth
Sarv10", C.llular ·c:A&Ti.... A8.oeiat:ion o~ califc=nia, and .
c:it.3.zans concerned AlKJu't 1'elecoaunic:a't!ona .. hal' an 110'
in~o%'J61:1ona1 W02:bbop oft .7\l!y 21, 1113 for inter_teet
individuals ant! =9aftlza-tions.. '!tul vorkabop vas vldeo1:apg fOl

those Wbo could not attend.
- 1IOZ'. -

•.
..



'CPUC REMAINS WATCHFUL REGARDING UJEMF FROM ezLLOLAR TOWDS-l-2'"

The workahop r.po~~, lncludad wi~b the c~l••ion d.ai.i~n

~oday,. identified lavel. of cellular utilitie.' SMF and aF
r.di.~ion impact., i ••u•• ~ar further conaider.elan and interiM
aate'ty •••8W:-8S. .

The «:o_i••lon v111 not adopt a specific ftvaaric .t.andar:1 fet'
arlENE .xpo.ur.~a ••oe1at.d with cellular facilities because it ~r

pr.ma~r. ~o do 80 viven no 8cientific evidence ot • det1nit!
link betw.en cellular tacility BMF exposure and adver•• health
effects•. .

H~wevar, ,•• aor••cientitic r ••••rch 1. ce.pleotad, Ca_l••JVJ'

.etian ••y become nec••••ry. Tbe CPUC Coaiaaion Advisory and

Compliance Division will ke.p track ot cellular EMF/U research
findings and lntQ~a~lon, advise the cc.mi.sion it .ction i5
n••ded ~o a4~... ~••, and convon. periodic workshops to .bare
th.~ 1n~orm.~io~ vith all interested parties •...

'"
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FEDERAL COMMUNICATIONS COMMISSION

WubiDgton, D.C. 20554

In the Matt« of )

Guiddines for EvaluatiDs die BIlYironmeDtl1 )

Effects ofRadioftequency Radiation )

To: The Commission

ET·Docbt No. 93-62

and Report ad Order FCC 96-326

Opposition to parD ofPetitiOD ror _ideration of the Deparmleat ofDeruse, US Welt,

..dATATW.....

I. lDtroduetion. There is evideDce that the procell for developiDa JEEE C9S.I..1991 wu faulty,

that its limits above 1SOO MHz may have IdVCBC dfecta, and that ita own Final Lilt ofPapers

R.eviewed for the standard show Idvcnc cffcc;t., below the adverse etroota threshold, IIDd other

reasons indicate this standard should not be adopted.

2. Judging the cIaimI herein utiag.DmE 1991 u. standard .bouIcI be done with caustion

bceause the development oftbil standard baa flaws incIudin8 Ca) aUowins minority views to be iD

the standard by requiring a IUpcNn~ority to delete or modify text prepared by special

committccsl12; (b) 2 ofthe 3 baDoting committee members tiom federal health apncic& who

voted to reject IEEE 1991 gave the reasons: (i) "not ba1tInced in repn$Dding govmrIIImt,

indIInry, and the gmeralpIIblic, H (D) lacked "apncy IVIViN flIId COfIIIIIDII" ofa draft. (Iii) bad

"veryweakjJUttftotzJion.J" for exposure increuea (iv) "bl1l8hedaside" important papers showing

"pIllsed mic:rowatle8111Q)' gM ruponses at loweraN,.. levels tIat CDl'lliPlllous lWWU. ,,13,19

(0) Alsot while ceIl-culture studies are often used to sugcet pollible.Mne effects that may

support findings from live animal studies; yet IEJm 1991 reported fiDdiftas, RtlldiCDtlng.~ts. in

vitro (m eell cultures), on "llfimction were c:onsitJend tl'tlnSimt awlrelW.bk with flO

detrimental health effects, 'tlEEE 1991 pg. 27] even when authors orsome oftbese studies



concluded otherwise, e.g. •...it is almoIt certain that thue e./fect814'01l1d be t:IJsnlptiN ofongoing

injoTllllltion handlingprocess.s iftJwy~ to OCCIIT in QII intlIcllWnlOU3 8JI*m. .69

Thus, it appears good science pracUces were not followed.

3. Dc li-'" gltIae ANSIIIJ;IZ ............bpye 1_MR'.' ggt-ok-....... SAB

It is seen by UIiDg GanclhiS~ 'occupatioDaJlCOlltrolled" and It"'"popuIationlunccmtroned"

both need to have exposure limits reduced. Since~2 shows that above 500 MIb; tho

averap whole body SAR fbr aD adult~ is COIlltant at about 0.08 W/kg for each 1 mW/em'-,

then at 1SOO MHzthe average whole body SAIl of11\ awrap male would be 0.4 WJq, since the

1I1I0wed power IS00 MHz 1300 ~ S mW/cnP-. Consequently. aince penona who are 'DIIDer than

an average male work in the work force, it may be preIUIIlCd that the 0.4 W/ks is exceeded for

such pcnons aod tbat the limitt need to be reduced at theIe bipc:r frequencies. Since,

Collll'Dission's rules dow for higher exposure in places ottransient pauaac (e.g. publio pJacos

where people are in tranIit, such 1$ bus stopa) tlYCIl small children and infanta may be CDqJOsed to

"occupational/controlled" levels (leO &to 143)..Hence. the limits mr 'ocx:upationallcontroDecl'

abo need to be nKlucad to maintain wrrent basic SAIl provisions.

4. IEEE Fiu.. Lilt ItUdieIIref'.... iadicadDI tile 10 .W/cra2 ....... deDlity at .pper

fnqueadel iI foO hiP • for It1adiel below .. frcqueada were..tel" tlaaa 15 GHz

4.1 At 8.3 mWIcm2 people ICe expected to feel Cvay warm to hot' (Gandhi et aI, 1986)113

4.1 At 1.7 mW/em2 on 1ft ann people parceive wanuth within 10 seoonds. Longer or aborter

durations ofeqK)sure .,are often uaociated with lower- or higher thresholds.114

4.3 The ANSI Z136.1·1993 ·Safe Usc ofLu«s- standard ItatcI that its Iimiu, which include

lOmW/cnil for 300 GHz "may'" II1ICOfIIjorlabk to view orfeel vpan the skirJ.•••lllGintaln

exposII1'B levels asfar below the (limit valws) as is practicable.•115

••4 At 17 mW/arf. there wu "1IIUJCU1ar tlaccidity or coUapse (ofchicb). At 20 mW/em.2

there wu mild hyperpyrexia below the froDta1 portion of. rat's skull. (10 mW/cm2 ofIEEB 1991

has a safety factor. ifany. ofless than 2 which is quite unusual~. (Deichman et al. 1959)116
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U At 10 mW/cm2 "induced sipiflcant 1Iucocyt0lil, lymphocylOlis, and neutrophilia ,..EtfectI

on crythroqtcs. hemoglobin, and hematoc;rit ditfcrcd in the thrco atraiDs. 117

4.6 IEEE 1991.~ [B26] recommended 1 mW/cm2 forthc pnc:ra1 population.64.

Papers Reviewed ror IEEE 199L 91 ("FID" Lilt"): IEEE 19911tate1 ofp.pen reviewed for

its Prepll!'8tion, that, " Only thole reports with adequate dOlimetry were judpd acceptable. to AlIO

CYlJu·ted were, "scientific quality IJKl origiDality ofthe data. retiability...(and) reportS embodying

questionable statistical methods'M:l'e evaluated further..." [IEEE 1991 pg. 27]. IEEB 1991 allO

states, "moo.-ruitiw IfUJtuIIJ'U were basedon di&nlplion ofongobtg lJehavi01'•• 1Pa2.7],

Hdi8nlption ofa hiPJ1 "'mantling OfJBant task u lJetwmr 3.2 and8.4 WIlg (Watts orD power

absorbed per kilognm ofbody weight)-(mc1uding for rodents [pg. 27], and, becau. the behavior

disruption threshold in nonhumaD primates was between 3.2 to 4 WItg, based on 4 refaalccd

studies [pg. 28). 4 Wiles wu adopted u a worIdna threshold [p.28]. For ftcqucndcs wba'o SAl.

(specific absorption rate orRF power) is meaningful (.1 to 6000 MHz (IEEE 1991 PI. 22]:

Note: in ( ) i5 the % the exposure is ortbo 4 Wiles CODSidered u the~ld' for ac:Mnc effects

by IBBE 1991.

5.1. 3.2 (80%) WIkg or leu should be the tbrelhold, IiDce IBBB 19911tate studies tbuncl

thresholds at this lcvcl. ApplyiDg statistical methodl for esdInadDg lower tolerance IimitBl,2 to

the 4 studies used by IEEE 1991 would have Biven lower (more protective) limits. nu. would

reduce exposure criteria to be no more than BO'A ofFee Hmits.

5.1. 2.5 (62.5%) or leu abould be the tbreIboId Iince the IEEE 1991 stanclanllllllde 1ft error in

reporting that for the 4 studies referencecI on pap 28 ofthisltaDdard~ "the di.-uptiOD of

cmgoing behavior in IlOIlbuman primates always exceeded a whole-bocly SAP. of3.2 to 4 WIkg."

Rather, ofthese 4 studies, it is reponed by the author ofa study ofsquirrel monkeys3 that RF
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a:posures, "resulted in a threshold of2.S WIkg,"4 62.5% ofthe 4 W!ka 'tbreaholdt UICd by IEEE

1991. Applying this correct value would result in FCC powa' dClllity C:XPOIUfC limits beina
62.5% oftheir present value.

Stu"''' the IEEE , ....Lilt wida ....ene etrectI at apGIlII'e below .. W/ki

BeIIaYioni dina,tioa:

5.3. Al2.3 WIkg:(58%): "77te obMwddecrentmt in dJscrl",tnattve pufiAHiUllCII .,..,...,

illllndt*ly upon irritiation ofMWratliation. "(Mitchell tit al, lCJTTf

5.... At III average of2 WIkg (50%) "marbd decnlmeatI ofrospoMJns occurred- whm animal.

were exposed at 28 Deg. C (82 neg. F) (Gage et 11., 1979).6

s.s. At an average of 1.6 W/ks (40%) -neresWu ofour expaimcnt Ibowtbat intensity of

microwave irradiation and ambic:nt temperature interact to iDcraIc decremema ill 1'IteI of

behavioral responding meaaunld at tc:nnination ofirndiation." (Gage tit aI. 1982)7

!-6. At 1.2 WIkg (30-10) ".". rat's ability to~ ,. upptopr"* (tinle i".".,. to lfItIit

to pta food~lkt) 'WaS di$l'llJ*d...&sulta oftire present .sfI«.(y iItdIt:tJIe, tIfat at t1w.../i_1d

stnngrh, a PW(prtlRd lWJW!) /Mid i8 ,.". /iiely than a CW (corrtittIIoII81W1W) ji_1d to qffllct

tGIpOnIldiscrtmination. "(Thoma et aI. 1982)8

5.7. At. 0.7 W/ka (18%) "Error respondiDa wu incroued cIurins mo. otthe lIIIlon..Produced

alterations in 50% orthe test sessions (Ieamina a 41tep IIqUCllCe o£tub) (Schrot et at, 1980)9

5.1 At 0.2 W/kg (rough approximation) (5%) Rata were sivcn dOIClI ofdextrolmphetim1ne UICd

to treat Attention Deficit Diaorder In cIdldren10, llCIolMC'.8Dtl11 ad adults17. "1J,e~

rates were notobly higher (too many responses) aftm' IllicnJWQW 1YlIliaIIon.. In1e1I though the last



apo8II1'e 10 roditJtion 0CCfITI"ed24 hOIIrs bIJore rhB tbvgwas~red, II IUllesUng a

cumulative etrcct ofthe irradiation. (Thomas at ai, 1979)

Advcne efl'ectI (aoD.-belaavior) at0,...... below 4 W!kI

5.9. At 2 to 3 WIkg (5()o~ to 75%) Cancer acceleration: Injectiag .-coma caUa in mice pvc an

average of69% more sarcoma luna nodules in] months ofRF expomre. (Szmiliallki. 1982)13

5.10. At 2 to 3 W!kS (50% to 75%) cancer~: PJ..q sIda carcinogen on mice

a1ready RF exposed 3 months resulted after 6 more months in 22 of40 exposed mice baWlS

tumors. and 0 of40 control mice with the akin carcinogen havins tumon. (Szmigiellki. 1982)13

5.11. At 2 to 3 WIkg (50% to 75%) Cancer acceleration: Tba midpoint for days ofaurviwl of

breast tumor prone RF exposed mice wu 200.4 leu due to the exposure. (Szmisiel~ 1982)13

5.12. At 2.3 WIkg (58%) The only diff'enDce was ".tIIe 1MtlII.frefIMI"CY oJ&lICh-.etIIIYJI

anonKIliu (myelin figures in cortical dendrite nmve cells) WAf tfIIII'tI1dllltltely 3 tinNJ8 gretItfr hi

iTradialedas ctJIIfJD'«lwitlr IJOIJirrar.I/at«J tWw." (Switzer, 1977)14 The a1Ibcted animals

were those in 14.4.1. Thus, anomaliCl ofthe cortex were usociatccl with a behavioral diBnlption.

5.13. At 2 WIka (50%) Fetal anomalies: "I'M IrIgh rate ofoccvrrence ojcranio.JChJsU

(incompl~t. CI'tII'Iial dnelOJ1llNnt) ... in tIM inadlal«ljnuu and,.COlISIstmcy in which :

CTQnio.tehisis appeand in il'lYldlat«lfttrl/lu only Is~SIlJ1lUIiw dttJt 'M application of

",IC1'OWQ1lIes was 1M CI.III.M..{BennIn, 1978)15

E......... wi.. adv... elleeta tIult an .... - ....... npartma ........... d ......ptIolI:

S.l'" At 0.01 Wlkg93 (0.25%) (30 pWletIt1) IndicIDonI ofbreldrinl ofthe blood brain

barrier."...compl.t~ junaiORQlIo.rs 01the tightjtlnctions ..•lW1IIldIUIIlt in c.rebrcJl edemq, in
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I1Ict'ftI.fBdpr,ssure, and in irnwrsible brain tIt1ItIap..Perhap.r il is coIncidmtDl, 1M1 1M

repetition rate 0/S pubesper secondfalLr with;,. tIN .-etnDfI ofintrl1l.fic ,l,ctricalrhythms 0/

the brain. .. [NCRP, 1986] on (Oscar, 1977)16. No artifacts from taDpcnture due to low power.

5.15. At 0.006 WIkg (appI'OX.) (0.1S%) Male ratI at 2380 MHz (12.6 em wave 1enIth) were

exposed to power delllities of 1000, SO, 2S and 10 fJ,W/cm.2. 1t11lu.f, II wu .,.,.",tn«/that long

tmII D:pOSJlTB to NMR (nonianiztng microwaw radiation) wit" I1IIe1&fity 011000 to 10 pW/c.2

(3 times a day 40 mintltu at a time, for 2 montluJ ,licitscha1fgu in the~ o/the

JtippoaInIpus (o/tIIe brain)••. The~ cht:Inps CtIft 1IfOIIIprobably effect .'rfunction

andconstitutes OM 0/the "Ie"",. oJpathogmub 0/1QI'1y diatrlrbances inpeoplt:

apoad to this mvironmentDlftlctor. " (BelokriDitlldy, 1982)17

IDZ l'iaal List studlmlnl.-.. bldicatiDl tile 10 .w/,.%,..,.. deality at .......

freq1lDcia is too h.... -lor It8dies below aD fnqu••were ....... til•• 15 Gila

5.16. At 8.3 mW/em2 people are e¥pected to feci oWly wann to hot' (Gandhi et II, 1986)18

5.17. At 1.7 rnW/cm2 on an ana people perceivewannth witbin 10 seconds. Lonpr or shorter

durations ofexpOIUR ..arc often uaociated with lower or bisher" tbreIholda.19

5••1. The ANSI Z136.1-1993 "Safe VIC ofLaserl" staDdard states that ita limits, which iDcIude

lomW/~ fur 300 GHz "mGy be~Ie to lIilW orj"'llpOlltM sIdn....maintatn

~ ItlWls as.far below,. (Ii-' VtIlw.J) as isprtM:ticable. ,ao

5.19. At 17 rnW/cm2 there was lImulenlar tJaccidity or coDapse (ofchicb). At 20 mW/cril

there was mild hypapyrcxia below the fiontaJ portion ofa rat'alkull. (10mW/~ofIBEH 1991

baa a safety factor, ifany, oflcu than 2 which is quite lrmlIUll21). (Deichman et aI. 19S9~

5.28. At 10 mW/cm2 "induced lipificant leucoc;ytosiJ, 1yJnpJIoGytoIis, and neutrophiDa

...EffectB on erythrocytes, hemoaJ.obin, BDd hematocrit dift'ered in the tine 1trBins.23

5.11. IEEE 1991 refennce [B26] recolllllJalCled 1mW/~ tor the general population.24.
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6. Abo, there should be DO delaY' in startinB. CompI!Iics knew for over 3 years what would be.

A database exists (Interactive Systems. lac., ArJiDaton, VA) which bas the CommlllioD database.

With modification. needed information for aU Commission licensees could be added.

Havibg a 'lite' 0WDer is ned to impouable, since lite owners may be penIOIII who Ieue the IfJaCCl

but ave little technical skill. Also, antennas on independently owned sites will still create a

problem. There must be an integratetcl databue.

Delay will only mean development contiDues without IJIY JnOIIitoriDs. Thil is not protectins the

public health.
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UNITED 5TATiS IiNVlRo..-NTAL PAOT&CnoH AGENCY
WASHINGTON, D.C. 2<*0

David Piehtenberg
P.O. Box 7577
Olympia, WA 98S07~7577

Dear Mr. Fichtenberg:

Thank you for your E·maiJ !. ttlt ofOctober 2, 1996, that ukJ COT dari&atiou ora
statement in the letter (July 25, 1996)from EovirODl1lental Protection ApDcy (BPA) . .
Admiaistrator Carol M. BroWnai' to·Federal Commuaic:a&ions COIIIrDillion (FCC) Chairman R.oed
E. Hundt. Yau requllt explallation oCtile ttatelDeDt. IIthis new approach i8 coasiIteau with our
comments made i.lt L993 and addresses our coac:ems about~e protection ofpublic health,"
with quottions that penaiD to awt.l tbennIl C'Xp08UrC:!, lons·term (chronic) nonthenual exposum.
and .pcc:ific absorption rate (SAR)..

The af'oremc:ntiODOd letter.. arupoDie to & Mr. Hundt', request (July 1, 1996) that
EPA J'C'MN the fCC', approach to dcve10pins D8W guiclclius. The SPA di~lIion ofthc
original FCC Nota ofProposed I.ulemakiaa, "Ouidw. tOr.EVIIuating the EnvirOl'lmfAtaJ
E4icts ofRadio teqUlDCy (RF) lladiation, ET Docket No. 93.Q," IeIUlted illr~on.
to tile FCC (November 9, 1993). ODe ottbose recommendatioDa wu t~ the FCC adopt the
expoSure criteria recoaunCDded by tb8 Natioaal Council OD ltadiatioa Prot_on ",:I
Measurements (NCRP) in NCRP Report No. 86, "BioloaK* Etrecta acl Exposure Criteria for
Radio hqueocy Electroftla8Dctie FJ.e1da.· instead oCtile 1992 ANStIIEEE standard that was
originaUy proposed. .

The FCC concluded its IUle-JNkjna aaivily in Auaust 1996, IIIclldopted RF radia~OQ

~re limits that are pnnDy baed on the NeaP picWiDes II wu recommended by EPA.
III addition the FCC specifiod (in the introduction·to its R.epott aDd 0nIcr PeC 96-326) thlt the
maximum parmiaaible exposure btl adopted are bued on exposure critn quaDtiW io terms
Qfspecitlc abtorption rate, and tbat me SAIl limit is4 watts per kilogram (W1k&).

EPA was very specifiC ill OUt 1993 commeots reprdins the~ ofavailable
infofft2ltiol1 (Oft the health efrcGts olRF radiation) to provide. buiJ for developing exposure
1tIDdards. In the contat oitho.. oommefttl, the FCC's~1II rule that pneraIly (olowed the
NeRP pidclillU. and tbe FCC·s Qp1icit statement tbat the limits Mlopced ate \Jued on the SAIl
limit of4 WJka, EPA believes that our concerDI about adMiuate protection ofpublk: heelth were
4ddm_ by the FCC. The FCC dod not claim that their Dew expom~ suidelines provide
protection for effi:cts to which the 4Wlkg 8AR. basis don not apply.

t h' _ "._~,.D_ Ld-- ..~"., 6 ·L p' _. F •
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Akey conclusion ofEPAts Radio hquency lUdiation Cooferenc " .
"S~aud~. o~the Apri126-27. 1993. Radio &equency Radiat~~em:~~eVo11'
Anal~IIS ~fPand ~KUISIOIlI, EPAlepon 402-11·9S.Q09. March 1995) is that "There ia ..
~ InfonnatiOD qn tbennaJ eq»olllrelcfFect. on wbicb to b_ • Slandard. Ifowe"c:r
~lftts~ felt that more infonnatioD needs to be obWucd OD 1IOJItberma". efFects "
Th.11I reflected mEP~'s No\'Cl'l1ber 1993 COlDIDonta to the FCC. These indude thel fOUo~;

"While studiu~~ to b, publjshed dUQibing biological t8lpOnJeS to nontbcnnal
ELf-IDOduJ~toc:t aF rildiauOI\ the effeett infotmation il not yet sutBcient to be uled &, a basis for
cxpolUre cntena to prot~ the public against adverse human health deets."

tilt is clear that the admw effect threshold of4 WJJc, i. baled on ecute exrolUJ'el
(mcuured in minutes or l few houn) that elevate temperature in laboratory aninaals iDcIudiDa
nonbwnab primates. and GOt oa Ions-term. low·level (DOn-thermlJ) exposure. 0nl'1 afew chronic
exposure studies oft.boratory animIJs and c:pidcmiolop:alltudia ofbumll\ popuiatiOftl have
been reported. The majority ofthese relatively few 51Udioa indk=ate DO sipificlDt h_lIIIth...
Ire associated with chronic, Iow-levcl exposure to IF radiatiOll. Thi. conc:lulion is tanpcred by
the ruults ofa small number ofrapDrt$ suaeatina potentiallyadvene health effects (Cilftcer) may
exist (...).

"The thetis that the 1m AN'SVIB'EE recommendations are protective of lin JQtClhaniII1u
.0fiDteraaioD is uilwuranted because the advent effectlle\'cI in the 1992 ANsIIIEFJ! standard is
baed on a thermal effect."

"While there is general, I1tbou1b a.ot uaanimouI~ agrcemcat that the d.al.e: on low
level, long-term is insutIicieol to provide a buis for stlDdlrda development. lome coDtemp1)1'U')'
guidelines state explicitly that their adwrse-eft'oc:t level is based OD U iDc:reaH in body
temperatUre (NlU'B 1993). Purthermore they do not claim that the exposure Iim1tl protect

apinst both thermal and nonthermal etfecta."

Wnh this background utablilbed, 1will proeeed to provide my responsca to your other
questions. .

Q.

A..

Is it correct to conclude &bat the "adequate protection ofpublic bealth" noted above. rtfen
to "protemna against thermally related dfectl in hull1llll?"

All haw previously noted, while Me is IUftici80t lnf'ormatioia OIl theML8l
upolU1'eJetl'ccts OIl which to base a __cit the data hue 011 low-level. lon8-~
exposure is iDsutl1cieat to provide I bail for standards to proteGt the pubUc -auDIt
adverse hua1an health effects that. may result tram lona-term. ftOt'tbermal exposures. Both
me NCl\P and ANSIIlE'BE ItaDdards are thcnnaJly bued. Md do DDt If'PIY~c~c;;•.

1104thennal exposure situation.. The It&t~t referrins to "adeqUlle protection pertIUIS
to tbermally related etfeets.
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Q. 11 i11ril1 correct that.adverse etr.:t level of4 WIkS i. baMel on acute mcPOSUtell that
clevate temperarure mlaboratory lIIlirMls including ftOII1aunan primltel. and not on long..
term, low-level (noq.themtaJ) exposure.

A. Yes

Q. Is it CQrreet that the "ldcquce proteclioa" EPA ref01 to in it.1uly 25. 19S'6letter
pcrtairq to p~otection pfO'lidcd ror the efFects _ell occurred due ~tc cx.posura. and
not necessarily to oftCctJ reported to occur below the 4W/ka tbR!shOld 1cvJ,.?·

A We we referrins to expotul'lI t&at are aeute. thermal~ not IlOII-t:.u.l. chronic
expoIUre5. The SAR limit to which the: whoJe..body~ limits for the pubUc arc
related i, 0.08 W/kg due to the use ofa factor of SO unanuinty factor apftlied to the 4
Wlkabuis.

Q. Is it correct that "adequate protection" of public health: pertains to &bermalIy reIatcd health
c:fl'tctl, aDd not necessarily 10 the nonthenna1 eft'eets DOted in the 1991 EPA lcuer?

..\.. Yes

Q. In vieW or 1993 comments, does adequate protecliOD I*tIia to microWavo bear1Da?

A. 1D that the 'microwave hearinS c:ftictl hu not .... establilbed ~ • beal~ effi:ct. our
statement with regard to "adequate protection" would !lOt peaum to 1IUCI~

hearing.

I hope: that this ioforlDllion h.s been helpibl and respoUive to your inquiry. Please
contaA#t me in em be of further usistance. .

1;M.~~
Norbert N. HaDkin (6604»
Indoor Enviroameab~OD •

Office orRadiation Iftd IDcIoor Air
. EDvirolDMlltal Prowction Agcnc)

wubington, D.C. 20460
Tel: (202) 133-9235
P~:(202)233-96S0

FiI 00"
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